Effects of NaCl and glycerol on photosynthetic oxygen-evolving activity with thylakoid membranes from halophilic green alga Dunaliella tertiolecta.
It is known that the halophilic green alga Dunaliella tertiolecta grows under hypertonic conditions (with NaCl), which induce the intracellular accumulation of high concentrations of glycerol in order to counterbalance the osmotic change. The effects of NaCl and glycerol on the photosynthetic oxygen-evolving activity of thylakoid membranes prepared from D. tertiolecta were investigated in relation to the dissociation of the membranes. It was found that proteins with Mr of 24,000, 17,000, and 13,000 were dissociated from thylakoid membranes of D. tertiolecta by washing with 1 M NaCl, whereas the photosynthetic oxygen-evolving activity was stimulated 2-fold by 0.1-1.5 M NaCl. The antibodies against spinach 24K and 17K proteins did not cross-react with Dunaliella 24K and 17K proteins, respectively. The salt-tolerant feature of the oxygen-evolving activity with Dunaliella thylakoid membranes may be related to the difference of the properties of these two proteins between D. tertiolecta and spinach. When the membranes were washed with 1 M Tris, proteins with Mr of 50,000 and 31,000 were also dissociated in addition to the 24K and 17K proteins described above. The antibody against spinach 33K protein cross-reacted with 31K protein of D. tertiolecta, showing that Dunaliella 31K protein corresponds to spinach 33K protein. When the membranes were treated with a mixture of 1% cholate and 2% deoxycholate, the oxygen-evolving activity was completely depressed, but the depressed activity was significantly restored by organic solvents. Glycerol and dimethylsulfoxide were the most effective for the restoration.(ABSTRACT TRUNCATED AT 250 WORDS)